Pneumolysin behaved as an acidic protein having an isoelectric pH of 4.9, a molecular weight of approximately 63,000, and a sedimentation coefficient of approximately 4.3.
Pneumolysin, a hemolytic protein produced by the pneumococcus, is known to be lethal, dermotoxic, antigenic, oxygen-labile, cysteine-activable, and cholesterol-inhibitable (4, 5) . Cohen et al. (4) prepared crude pneumolysin concentrates and reported that in an ultracentrifugal field the lysin moves appreciably faster than ovalbumin (45,000 molecular weight) and somewhat slower than hemoglobin (66,000 molecular weight). In this note, we report the results of studies designed to estimate (i) the molecular weight of pneumolysin by the Sephadex gel filtration method of Andrews (1), (ii) the sedimentation coefficient (S20, ) and molecular weight of pneumolysin by the sucrose density gradient centrifugation method of Martin and Ames (6) , and (iii) the isoelectric pH (pI) of pneumolysin by the isoelectric focusing technique (3). The gradient was prepared from a less-dense solution consisting of5I ml ofwater, 4 ml of8% ampholine, pH3 to 10 (LKB Instruments, Rockville, Md.), and 1,000 hemolytic units ofpneumolysin, and a more-dense solution consisting of32 ml of water, 8.5 ml of 8% ampholine (pH 3 to 10), and25 g ofsucrose. Focusing was done at about 4 Cfor 2 days, with a final potential of 600 v. Fractions of 4 ml were examinedfor 280-nm absorbance (0), hemolytic activity (0), andpH (A). Hemolytic activity was measured after cysteine activation as previously described (2) . One unit of pneumolysin is defined as the smallest amount which releases half the hemoglobin in the test suspension of rabbit erythrocytes in 30 min at 37 C. A band of precipitate appeared in the column during electrofocusing, and was collected infractions 4 through 11. The precipitate was removedfrom the fractions by centrifugation before assaying the supernatantfluids. 306
on October 3, 2017 by guest http://jb.asm.org/ Downloaded from VOL. 98, 1969 Pneumolysin concentrates were prepared from SVIR3 pneumococci (kindly supplied by H. Bernheimer) by a modification of the method of Cohen et al. (4) . Brain Heart Infusion (Difco) replaced pork-infusion broth containing 2% proteose peptone in the culture medium. Crude pneumolysin (10 mg, equal to 400 hemolytic units), dissolved in 0.5 ml of 0.013 M phosphate buffer (pH 7.7) containing 0.1 M sodium chloride, was passed through a water-cooled column of Sephadex G-100, Superfine (Pharmacia, Uppsala, Sweden) equilibrated with the same buffer. Pneumolysin content of effluent fractions was estimated by measuring hemolytic activity after cysteine activation (2) . Crystalline reference proteins in effluent fractions were estimated by absorption of light at 280 nm. Uniformity of column packing and the column void volume was determined with blue dextran 2000 (Pharmacia, Piscataway, N.J.). Pneumolysin had an effluent volume of 11.0 ml, which corresponds on an Andrews plot to a molecular weight of 63,000.
In the density gradient centrifugation studies, samples (0.1 ml) were layered onto 3-ml linear gradients of 5 to 20% sucrose in 0.013 M phosphate (pH 7.7), and were centrifuged at 39,000 rev/min for 20 hr in an SW39 rotor (Spinco Div., Beckman Instruments, Inc., Palo Alto, Calif.). The pneumolysin (2 mg), bovine plasma albumin (4 mg), ovalbumin (4 mg), and trypsin (1 mg) were run in separate tubes, and the contents of each of the tubes were fractionated. The distance moved by pneumolysin was 19.1 mm, which is an average of 19.6, 19.6, and 18 mm in three trials, and corresponds to an S20,w of 4.3.
Comparison of this value with those of proteins having sedimentation coefficients of the same order of magnitude suggests a molecular weight of the order of 60,000. This value agrees well with that obtained by gel filtration and with the molecular weight suggested by the ultracentrifugal studies of Cohen et al. (4) .
Electrofocusing of crude pneumolysin (Fig. 1 ) showed the hemolytic activity to have a pI of 4.9. About 60% of the input activity was recovered.
We conclude that the hemolytic activity of pneumolysin is associated with an acidic protein having a pl of 4.9, a molecular weight of 63,000, and a sedimentation coefficient of 4.3. The possibility has not been excluded, however, that the active moiety may be attached to an inactive carrier, and that the determined physical properties may be those of a complex rather than the active moiety alone. 
